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Description 

BACKGROUND OF THE INVENTION 

Field of the invention 5 

[0001 ] The present invention relates to a tracking area 
determination apparatus and an object tracking appara- 
tus utilizing the tracking area determination apparatus. 
More specifically, the present invention relates to a 
tracking area determination apparatus and an object 
tracking apparatus utilizing the tracking area determina- 
tion apparatus which utilizes a representative point 
matching method. 

Description of the prior art 

[0002] Two examples of conventional such a kind of 
object tracking apparatus are disclosed, for example in 
Japanese Patent Application Laying-Open No. 
2-117276 laid-open on May 1 , 1990. One is an appara- 
tus in which an optical flow as shown in Figure 1 6(b) and 
a histogram of the optical flow as shown in Figure 1 6(c) 
are detected on the basis of an object image as shown 
in Figure 16(a), and then, an object tracking area as 
shown in Figure 16(d) is determined. In the other, a per- 
son B existing at a center of the image shown in Figure 
16(d) is set as a specific object, and then, an object 
tracking area as shown in Figure 17(c) is determined on 
the basis of an optical flow as shown in Figure 1 7(a) and 
a histogram as shown in Figure 17(b). 
[0003] However, in the former, since it is impossible 
to distinguish the specific object from other objects, it is 
difficult to track the specific object if the other objects 
move. On the other hand, in the later, although it is pos- 
sible to track the specific object, it is necessary to man- 
ually set the specific object, and therefore., an operation 
becomes troublesome. 

[0004] EP-A-458 373 discloses the same kind of ob- 
ject tracking apparatus. 

[0005] On the other hand, EP-A-557 007 discloses a 
tracking area determination apparatus and a object 
tracking apparatus according to the precharacterizing 
parts of claims 1 and 5, respectively. In detail, this doc- 
ument discloses a picture processing apparatus such 
as a television camera, monitor camera, television con- 
ference system and the like. An imaging device is con- 
trolled to follow desired target object and image it in the 
best state. In first target object following apparatus, a 
distribution of motion vectors within a tracking vector de- 
tection area is detected, and then the most characteris- 
tic motion vector is detected. In second target object fol- 
lowing apparatus, a power of components in high fre- 
quency band is detected per an unit of predetermined 
blocks, as well as difference data between picture data 
of motion pictures of the present frame and the previous 
frame is obtained, the power of the difference data is 
detected per predetermined block, and an edge having 



movement is detected on the basis of the detection re- 
sult. In a picture conversion apparatus by which high 
quality motion picture is transmitted, such as a picture 
processing apparatus in which picture data is processed 
to motion compensate a picture data, a motion field de- 
tection circuit detects disorder of a motion vector, on the 
basis of which a quantizing step size is changed so that 
the step size Is roughly set regarding to a portion of pic- 
ture not to easy perceive a deterioration of a picture 
quality. 

SUMMARY OF THE INVENTION 

[0006] Therefore, a principal object of the present in- 
vention is to provide a tracking area determination ap- 
paratus capable of determining an object tracking area 
automatically. 

[0007] Another object of the present invention is to 
provide an object tracking apparatus capable of tracking 
only a specific object. 

[0008] According to the present invention these ob- 
jects are achieved by a tracking area determination ap- 
paratus according to claim 1 , an object tracking appa- 
ratus according to claim 5, a tracking area determination 
method according to claim 6 and the object tracking 
method according to claim 1 0. The dependent claims 
are related to further advantageous aspects of the 
present invention. 
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30 BRIEF DESCRIPTION OF THE DRAWINGS 
[0009] 

Figure 1 is a block diagram showing an embodiment 
35 according to the present invention; 

Figure 2 is a block diagram showing one example 
of a motion vector detection circuit of the embodi- 
ment; 

Figure 3 is an illustrative view showing an operation 
40 for detecting a motion vector according to a repre- 
sentative point matching method; 
Figure 4 is an illustrative view showing one example 
of an arrangement of detection blocks; 
Figure 5 and Figure 6 are illustrative views showing 
45 the detection blocks, horizontal signals and vertical 
signals; 

Figure 7 is an illustrative view showing a tracking 
area set on the basis of portion motion vectors; 
Figure 8 is an illustrative view showing one example 
so of the tracking area as detected; 

Figure 9 - Figure 14 are flowcharts showing an op- 
eration of the embodiment; 
Figure 1 5 is an illustrative view showing the tracking 
area set on the basis of the portion motion vectors; 
55 Figure 1 6 is an illustrative view showing a prior art 
of a case where a camera is locked; and 
Figure 1 7 is an illustrative view showing a prior art 
in a case where a camera is manually moved to 
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track an object. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 0] An object tracking apparatus 1 0 of this embod- 
iment as shown in Figure 1 includes a camera 12 which 
takes an object and outputs an image signal. The image 
signal is inputted into a motion vector detecting circuit 
14 which sets a tracking area on the basis of the image 
signal and detects a motion vector on the basis of a grav- 
ity of the tracking area. The motion vector is applied to 
an universal head control circuit 1 6 which outputs a drive 
signal on the basis of the motion vector for a drive unit 
1 8. The drive unit 1 8 drives an universal head 20 on the 
basis of the drive signal. Therefore, the camera 12 is 
driven to a horizontal direction and/or a vertical direction 
so as to control an attitude of the camera in a manner 
that the gravity of the tracking area moves to a center 
of a screen, whereby an object can be tracked automat- 
ically. 

[0011 J The motion vector detection circuit 14 con- 
structed as shown in Figure 2 includes a tracking area 
determination circuit 22. The tracking area determina- 
tion circuit 22 includes an A/D converter 24 which con- 
verts the image signal into digital data for each pixel. 
The digital data is data obtained by digitally converting 
Y, R-Y, B-Y signals, for example. 
[001 2] The image signal is also applied to an H-SYNC 
separation circuit 28 and a horizontal address counter 
30 both included in a timing generator 26. The horizontal 
address counter 30 counts the number of the pixels in 
the horizontal direction according to the image signal, 
and resets a count value thereof at every one line in re- 
sponse to a horizontal synchronization signal from the 
H-SYNC separation circuit 28. The count value of the 
horizontal address counter 30 is applied to a horizontal 
decoder 32 which decodes the count value and outputs 
horizontal signals HO to H2, HO' to H2, and H0 n . 
[0013] The image signal is also applied to a V-SYNC 
separation circuit 34 and a vertical address counter 36. 
in the vertical address counter 36, the number of the 
pixels in the vertical direction is counted in accordance 
with the image signal, and the vertical address counter 
36 is reset at every one field in response to a vertical 
synchronization signal from the V-SYNC separation cir- 
cuit 34. A count value of the vertical address counter 36 
is applied to a vertical decoder 38 which decodes the 
count value and outputs vertical signals V0\ VV and 
V0". 

[0014] Also with referring to Figure 4 and 5, a screen 
40 in which a motion vector detection area 42 is defined 
is formed in a view finder 1 2a of the camera 1 2, and the 
portion motion vector detection area 42 is divided into 
detection blocks of 375 (= m x n = 25 x 15), for exam- 
ple. Furthermore, a specific detection block 44a is put 
in, for example, a center of the motion vector detection 
area 42. In addition, as shown in Figure 3, each of the 



detection blocks 44 includes X pixels in the horizontal 
direction and Y pixels in the vertical direction, and a 
center of the detection block becomes a representative 
point. 

[0015] Furthermore, the tracking area determination 
circuit 22 includes a CPU 46 to which a tracking mode 
switch 48 for starting a tracking mode is connected. 
When the tracking mode switch 48 is tumed-on in a state 
where a position of the camera 1 2 is controlled such that 
a specific object is positioned within the specific detec- 
tion block 44a, a tracking start signal is applied from the 
CPU 46 to AND gates 50, 52 and 54. But, in a field that 
the tracking mode switch 48 is turned-on ( that is, in a 
first field, the tracking start signal is applied to only the 
AND gate 50. 

[0016] The CPU 46 is also connected with a mode 
changing switch 56 which changes the tracking mode 
between a first mode and a second mode. In the first 
mode, the tracking area is determined with using all the 
detection blocks 44 in the motion vector detection area 
42. In the second mode, the tracking area is determined 
with using detection blocks 44 are determined in the last 
field to constitute the tracking area (the specific detec- 
tion block 44a in the first field) and detection blocks 44 
adjacent to the tracking area at an outside of the area. 
A mode signal for setting the first mode or the second 
mode is applied to a timing generator 26. 
[0017] In the first mode, the timing generator 26 out- 
puts the horizontal signals HO to H2 and HO" to H2' and 
the vertical signals V0, V1 , V0' and V1 ' as shown in Fig- 
ure 5. In addition, waveforms of such signals don't 
change at every field. On the other hand, in the second 
mode, the timing generator 26 outputs the horizontal 
signals HO to H2 and HO' to H2' and the vertical signals 
V0,V1,V0' and Was shown in Figure 6 in the first field, 
and renews the horizontal signals HO' and the vertical 
signal V0' in accordance with a setting signal from a cor- 
relator 70 in the second field, and renews the horizontal 
signals HO' to H2' and the vertical signals V0' and V1* in 
accordance with a setting signal from a tracking area 
determination circuit 78 in and after a third field. 
[0018] The CPU 46 is also connected with a ROM 58 
in which a program for controlling the tracking area de- 
termination circuit 22 is stored and a ROM 60 in which 
data and etc. obtained as a result of an operation are 
stored. 

[0019] The digital data of the video signal outputted 
from the A/D converter 24 is latched by latch circuits 62 
and 64 in response to an enable signal from the AND 
gate 50, and an enable signal from the AND gate 52, 
respectively. The representative point data.of the detec- 
tion blocks 44 are latched by the latch circuit 62, and all 
the pixel data in the detection blocks 44 are latched by 
the latch circuit 64. The representative point data 
latched by the latch circuit 62 are written in a represent- 
ative point memory 66 to be read-out in the next field. 
Then, the representative point data are latched by a 
latch circuit 68 in response to an enable signal from the 
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AND gate 54. Pixel data of the present field outputted 
from the latch circuit 64 and the representative point da- 
ta of the last field outputted from the latch circuit 68 are 
applied to the correlator 70. The correlator 70 evaluates 
minimum correlation values performing correlation cal- 5 
culations between both data of the detection blocks 44, 
and evaluates portion motion vectors during a period of 
one field of the detection blocks 44 on the basis of the 
minimum correlation values. In addition, in the second 
field, the correlator evaluates only one portion motion 
vector because only representative point data and pixel 
data of the specific detection block 44a are applied to 
the correlator 70. 

[0020] The portion motion vector evaluated in the sec- 
ond field is applied to a reference vector generator 74 
through a selector 72, and the portion motion vectors 
evaluated in and after the third field are applied to a cor- 
relator 76 through the selector 72. 
[0021] In and after the third field, the correlator 70 
evaluates the portion motion vectors of ail the detection 
blocks 44 in the first mode, and evaluates the portion 
motion vectors of detection blocks 44 determined in the 
last field to constitute the tracking area and detection 
blocks 44 adjacent to the tracking area at the outside 
thereof in the second mode. Furthermore, the correlator 
76 evaluates correlation values between respective one 
of the portion motion vectors from selector 72 and a ref- 
erence vector from the reference vector generator 74 so 
as to apply the correlation values to the tracking area 
determination circuit 78. 

[0022] In the tracking area determination circuit 78, 
respective one of the correlation values are compared 
with a predetermined threshold value. The threshold 
value is set in accordance with a required detection ac- 
curacy. That is, when a high detection accuracy is re- 
quired, the correlation value is set low, and if the high 
detection accuracy is not required, the correlation value 
is set high. Only the detection blocks 44 having the cor- 
relation values smaller than the predetermined thresh- 
old value are determined to constitute the tracking area. 
As a result, an area A, for example, as shown in Figure 
7(b) and Figure 7(c), Figure 15(a) to Figure 15(c) is de- 
termined as the tracking. area. 

[0023] Specifically, in the first mode, the tracking area 
is determined with using all the detection blocks 44. On 
the other hand, in the second mode, the setting signal 
in accordance with a result of determination for the 
tracking area is applied to the timing generator 26 at 
every one field, and therefore, the horizontal decoder 
32 and the vertical decoder 38 renew the horizontal sig- 
nals HO* to H2' and the vertical signals V0' and VT such 
that the tracking area is changed at every one field. In 
addition, in only the second field, the correlator 70 out- 
puts the setting signal so as to renew the horizontal sig- 
nal HO* and the vertical signal V0'. 
[0024] The portion motion vectors of the detection 
blocks 44 which are determined by the tracking area de- 
termination circuit 78 to constitute the tracking area are 



applied to an accumulator 80. Then, an x component 
and a y component of each of the portion motion vectors 
are accumulated by the accumulator 80, and average 
values of the x components and the y components are 
applied to the reference vector generator 74 at every 
one field. Accordingly, the reference vector is renewed 
at every one field. 

[0025] Furthermore, an xy coordinates value of the 
detection blocks 44 constituting the tracking area is ap- 
plied to a gravity detection circuit 82 which detects a 
center of gravity of the tracking area and applies the 
gravity data, i.e... position data of the gravity to a motion 
vector generator 84. The motion vector generator 84 
generates a motion vector on the basis of position data 
of a center of the screen 40 and the gravity position data 
so as to apply to the universal head control circuit 16. 
[0026] Next, with referring to Figure 9 to Figure 14, a 
major portion of an operation of the object tracking ap- 
paratus 10 of this embodiment shown will be described. 
[0027] When the video signal is inputted to the A/D 
converter 24 in a step S1 shown in Figure 9, it is deter- 
mined whether the operation mode is the first mode or 
the second mode in a step S3. If the first mode, steps 
S5 to S71 are executed to detect the motion vector with 
using all the detection block 44. in addition, in this case, 
there is a possibility that two tracking areas having the 
same motion vector are set as shown in Figure 8. 
[0028] In the step S5, it is determined whether or not 
the present field is the first field, and if "YES", it is de- 
termined whether or not the vertical signal V0 and the 
horizontal signal HO corresponding to the present pixel 
are high level in each of the steps S7 and S10. At this 
time, if even one of the signals is the low level, the proc- 
ess proceeds to steps for the next pixel, if both signals 
are the high levels, the enable signal is applied to the 
latch circuit 62 from the AND gate 50. Therefore, the 
representative point data in the specific detection block 
44a is latched by the latch circuit 62 in the step S11 , and 
the representative point data is stored in the represent- 
ative point memory 66 in the step S13, and thereafter, 
the process proceeds to steps for the next pixel. In the 
first field, the steps S1 to S13 is repeatedly executed. 
[0029] If "NO" in the step S5, it is determined whether 
or not the present field is the second field in the step 
S15. At this time, if "YES", it is determined whether or 
not the vertical signal V0' and the horizontal signal HO* 
are the high levels in each of the steps S17 and S19. If 
"NO" in even one of the steps, the process proceeds to 
the step S25 directly, and if "YES" in the both steps, the 
enable signal from the AND gate 50 is applied to the 
latch circuit 62. Then, the representative point data of 
all the detection blocks 44 are latched in the step S21 , 
and the representative point data is stored in the repre- 
sentative point memory 66 in the step S23, and there- 
after, the process proceeds to the step S25. As a result, 
in the second field, the representative point data of all 
the detection blocks 44 are stored in the representative 
point memory 66 through the steps S17 to S23. 
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[0030J If it is determined that the vertical signal V1 is 
the high level in the step S25, and if it is determined that 
the horizontal signal H1 is the high level in the step S27, 
the enable signal from the AND gate 52 is applied to the 
latch circuit 64. Accordingly, in the second field, the pixel 
data of x x y in the specific detection block 44a are 
latched in the step S29. 

[0031 ] Furthermore, if it is determined that the vertical 
signal V1 is the high level in the step S25, and if it is 
determined that the horizontal signal H2 is the high level 
in the step S31 , the enable signal is applied to the latch 
circuit 68 from the AND gate 54. Accordingly, in the sec- 
ond field, the representative point data of the first field 
read out from the representative point memory 66 is 
latched by the latch circuit 68 in the step S33. 
[0032] In addition, if "NO" in the step S27, the process 
proceeds to the step S31 directly, and if "NO" in the step 
S25 or S31 , the process proceeds to the step S35 di- 
rectly. 

[0033] It is determined whether or not the process for 
the last pixel of the motion vector detection area 42 is 
completed in the step S35. If "NO", the process pro- 
ceeds to steps for the next pixel directly, and if "YES", 
the correlator 70 calculates the minimum correlation val- 
ue between the pixel data from the latch circuit 64 and 
the representative point data from the latch circuit 68, 
and evaluates the portion motion vector on the basis of 
the minimum correlation value in the step S37. 
[0034] More specifically, in assuming that the repre- 
sentative point data of the detection block 44y in the last 
field is R|oo< and each of the pixel data of the detection 
block 44y in the present field is S^, the correlation value 
D1(j of the both data is calculated according to the fol- 
lowing equation (1), and the minimum correlation value 
is evaluated within a plurality of the correlation values. 

DVIffyo-Sg (1) 

i: number of the detection blocks in the horizontal di- 
rection 

j: number of the detection blocks in the vertical direc- 
tion 

[0035] Then, the portion motion vector of the detec- 
tion block 44 } | during one field is evaluated on the basis 
of the xy coordinates value corresponding to the mini- 
mum correlation value. 

[0036] Accordingly, in the second field, the represent- 
ative point data of all the detection blocks 44 in this field 
are written in the representative point memory 66, and 
a portion motion vector as shown in, for example, Figure 
7(a) is evaluated on the basis of all the pixel data includ- 
ed in the specific detection block 44a of this field and 
the representative point data included in the detection 
block 44a of the first field. In the step S39, the portion 
motion vector is inputted and stored into the reference 



vector generator 74 through the selector 72 as the ref- 
erence vector for the next field. 
[0037] If "NO" in the step S1 5, it is determined that the 
present field is after the third field, and then, the process 

5 proceeds to the step S41 . If it is determined that the ver- 
tical signal VO' is the high level in the step S41 , and if it 
is determined that the horizontal signal HO' is the high 
level in the step S43, the enable signal from the AND 
gate 50 is applied to the latch circuit 62. Accordingly, the 

10 representative point data is latched by the latch circuit 
62 in the step S45, and the representative point data is 
memorized into the representative point memory 66 in 
the step S47, and the process proceeds to the step S49. 
As a result, the representative point data of the detection 

15 blocks 44 of m x n are memorized into the representa- 
tive point memory 66 in this field through the execution 
of the steps S41 to S47. In addition, if "NO" in the step 
S41 or S43, the process proceeds to the step S49. 
[0038] It is determined whether or not the vertical sig- 

20 nal VT is the high level in the step S49, and it is deter- 
mined whether or not the vertical signal H1* is the high 
level in the step S51 . Then, if "YES" in the both steps, 
the enable signal from the AND gate 52 is applied to the 
latch circuit 64, and therefore, respective pixel data in- 

25 eluded in the detection blocks 44 are latched by the latch 
circuit 64 in the step S53. More specifically, by the proc- 
esses of the steps S49 to S53, the pixel data of the de- 
tection blocks 44 of m x n are latched in this field. 
[0039] Furthermore, it is determined that the vertical 

30 signal VT is the high level in the step S49, and if it is 
determined that the horizontal signal H2* is the high level 
in the step S55 f the enable signal from the AND gate 54 
is applied to the latch circuit 58, and therefore, the rep- 
resentative point data of the detection blocks 44 of m x 

35 n in the last field are latched by the latch circuit 68 in the 
step S57. 

[0040] Thereafter, it is determined whether or not the 
process for the last pixel of the motion vector detection 
area 42 is finished in the step S59. If "NO", the process 

40 proceeds to steps for the next pixel. If "YES", the proc- 
ess proceeds to the step S61 . In the step S61 , the pixel 
data of the present field from the latch circuit 64 and the 
representative point data of the last field from the latch 
circuit 68 are inputted into the correlator 70, and there- 

45 fore, the correlation values Dtooto D1 mn are calculated, 
and the portion motion vectors of m x n are evaluated 
on the basis of the minimum correlation values of the 
detection blocks 44. 

[0041] Accordingly, in the third field, the representa- 
50 tive point data of all the detection blocks 44 of this field 
are stored in the steps S41 to S47, and the portion mo- 
tion vectors are evaluated on the basis of the minimum 
correlation values between the pixel data of this field and 
the representative point data of the second field in the 
55 steps S49 to S61 . In addition, the representative point 
data in the second field are obtained by the processes 
of the steps S17 to S23. After a fourth field, all the rep- 
resentative point data of the present field are stored in 
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the steps S41 to S47, and the portion motion vectors 
are evaluated on the basis of the minimum correlation 
values between the pixel data of the present filed 
latched in the steps S49 to S53 and the representative 
point data of the last field stored in the steps S41 to S47. 5 
[0042] Then , in the step S63, the m x n portion motion 
vectors are inputted into the correlator 76 through the 
selector 72, and therefore, a correlation calculation be- 
tween each of the portion motion vectors and the refer- 
ence vector is performed. 

[0043] More specifically, on the assumption that an x 
component and a y component of the reference vector 
are x l0 and y^, and each of an x component and a y 
component of the portion motion vector of the detection 
block 44y are x ijt1 and y^, the correlation value D2g can 
be evaluated by the following equation (2). 

D2 U = | x to- x ijtl| + |yto-yi]ti| ( 2 ) 

[0044] The correlation value D2 }j is inputted into the 
tracking area determination circuit 78, and then, it is de- 
termined whether or not the correlation value 02^ is 
smaller than the predetermined threshold value in the 
stepS65. If "YES", it is determined that the tracking area 
is the area A as shown in, for example, Figure 11 at the 
step S67. 

[0045] The xy coordinates values of the detection 
blocks 44 constituting the tracking area are inputted into 
the gravity detection circuit 82, and therefore, the center 
of gravity of the tracking area is evaluated. In addition, 
if two tracking areas are determined as shown in Figure 
8, the center of gravity becomes a center of the tracking 
areas. The gravity data is inputted into the motion vector 
generator 84, and a difference between the position da- 
ta of the gravity and the center of the screen is outputted 
from the motion vector generator 84 as a motion vector 
for controlling the universal head 20. 
[0046] Further more, in the step S69, the portion mo- 
tion vectors of the detection blocks 44 constituting the 
tracking area are inputted into the accumulator 80, and 
the x component x^ and the y component y jJt1 of each 
of the portion motion vectors are accumulated by the 
following equation (3) to obtain accumulation values x' 0 
and 



x to = 52 X ijti/N 
ij 

y/o - £ • ■ • (3) 

ij 



N: number of the detection blocks used in calculation 

[0047] After that, the accumulation values x'to and y' t0 
are renewed as the x component x^ and the y compo- 
nent Vfl of the reference vector in the step S71 . There- 
fore, it is possible to make the reference vector corre- 
spond to a movement amount and a change of a direc- 
tion of the object, and rotation of the camera 12 in au- 
tomatic tracking, etc. 

[0048] As described above, two tracking areas might 
be evaluated as shown in ,for example, Figure 8 in the 
first mode, and in this case, the center of gravity takes 
its place between the two tracking areas. To settle this 
problem, the tracking mode is set into the second mode. 
[0049] Returning back to the step S3, if it is deter- 
mined that the tracking mode is the second mode in the 
step S3, the operation is performed according to flow- 
charts as shown in Figure 12 to Figure 14. Such flow- 
charts are the same as the flowcharts as shown in Fig- 
ure 9 to Figure 1 1 except the renewal of the vertical sig- 
nal VO 1 and the horizontal signal HO' in a step 108 and 
the vertical signal VO* and VV and the horizontal signal 
H2' in a step S136; however, since the operation after 
the third field in the second mode becomes to be differ- 
ent from the operation in the first mode by addition of 
the steps S108 and S136, the operation after the third 
field will be described mainly. 

[0050] In the third field, the vertical signal VO* and the 
horizontal signal HO* become the high levels according 
to the representative point data of the detection blocks 
of 25 in total (5 in the horizontal direction and 5 in the 
vertical direction), the specific detection block 44a being 
arranged at the center of the blocks. Because the verti- 
cal signal VO 1 and the horizontal signal HO' are renewed 
in the step St 08. Accordingly, representative point data 
of 25 is stored into the representative point memory 66 
in the step S115. Furthermore, the pixel data of the de- 
tection blocks 44 of 9 in total (3 x 3), the specific detec- 
tion block 44a being put at the center of the blocks are 
latched by the latch circuit 64 in a step S121 because 
the vertical signal Wand the horizontal signal HV be- 
come the high level. The representative point data of 9 
written in the representative point memory 66 in a step 
S91 are latched by the latch circuit 68 in a step S125. 
Accordingly, in a step S129, the correlation calculations 
are performed between the pixel data of 9 blocks from 
the latch circuit 64 and the representative point data of 
9 blocks from the latch circuit 68, and therefore, the por- 
tion motion vectors in the third field can be evaluated. 
Then, the detection blocks 44 constituting the tracking 
area are determined in a step S135 on the basis of the 
reference vector memorized in a step S1 07. Therefore, 
in a step S1 36, the vertical signal V1 ' and the horizontal 
signal HV and H2' are renewed according to an area 
surrounded by the detection blocks 44 adjacent to the 
tracking area at the outside of the tracking area by one 
block, and the vertical signal VO' and the horizontal sig- 
nal HO' are renewed according to an area surrounded 
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by the detection blocks 44 adjacent to the tracking area 
at the outside of the tracking area by two blocks. 
[0051] In and after the fourth field, it is determined 
whether or not the vertical signal VO' and VT and the 
horizontal signal HO* to H2' renewed in the step S136 5 
become the high levels in steps S109, Sill, S117, S119 
and S123, and then, the operation being the same as 
the operation in the third field is repeated. 
[0052] Since the above described tracking operation 
is performed in the second mode, in the third field, the 
representative point data of 25 as shown in Figure 15 
(a) are stored in the step S115, and then, the pixel data 
in the detection blocks 44 of 9 are latched in the step 
S121 , and the representative point data of the last field 
read from the representative point memory 66 of the de- 
tection blocks 44 of 9 are latched. Then, the portion mo- 
tion vectors of 9 as shown in Figure 1 5(a) are evaluated 
on the basis of the pixel data and the representative 
point data in the step S129, and therefore, it is deter- 
mined that the area A as shown in Figure 15(a) is the 
tracking area in the step S135. Therefore, the vertical 
signal VT and the horizontal signal HV and H2* are re- 
newed according to the area B as shown in Figure 15 
(a) in the step S1 36, and then, the vertical signal V0* and 
the horizontal signal HO* are renewed according to all 
the detection blocks 44 as shown in Figure 15(c). 
[0053] In the fourth field, at first, all the representative 
point data as shown in Figure 15(b) are stored in the 
step S115. Next, not only pixel data in the area B as 
shown in Figure 15(b) are latched in the step S121, but 
also the representative point data of 23 in the area B as 
shown in Figure 1 5(a) out of the representative point da- 
ta of 25 written into the representative point memory 66 
are latched. Then, the portion motion vectors of 23 are 
evaluated on the basis of the pixel data and the repre- 
sentative point data in the step S129, and thereafter, it 
is determined that the area A as shown in Figure 15(b) 
is the tracking area in the step S1 35, Accordingly, in the 
step S1 36, the vertical signal VO' and the horizontal sig- 
nal HV and H2' are renewed according to the area B as 
shown in Figure 15(b), and the vertical signal VO' and 
the horizontal signal HO' are renewed according to all 
the detection blocks 44 as shown in Figure 15(c). Thus, 
by renewing the vertical signal VO' and V1 'and the hor- 
izontal signal HO' to H2' according to the movement of 
the object, and therefore, it is possible to determine only 
one tracking area including a specific object, and there- 
fore, it is possible to track the specific object. 
[0054] In addition, in the above described embodi- 
ments, the operation is performed at every one field, but 
it is possible to apply this invention even in the case 
where the operation is performed at every one frame. 
[0055] Furthermore, in the above described embodi- 
ments, the area A is defined by the detection blocks ad- 
jacent to the tracking area by one block, but the extent 
of the area A should be determined by taking a move- 
ment speed of the object into consideration. Therefore, 
the area A may be defined by the detection blocks ad- 



jacent to the tracking area by two or more blocks. Fur- 
thermore, in response to the extent of the area A, the 
extent of the area B should be changed. 
[0056] Although the present invention has been de- 
scribed and illustrated in detail, it is clearly understood 
that the same is by way of illustration and example only 
and is not to be taken by way of limitation, the scope of 
the present invention being limited only by the terms of 
the appended claims. 
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Claims 

1 . A tracking area determination apparatus for receiv- 
es ing an image signal, which signal comprises a se- 
quence of fields, said apparatus being adapted to 
determine an object tracking area within an image, 
comprising: 

a first correlation means (70) for evaluating a 
20 portion motion vector for each of a plurality of de- 
tection blocks formed in said image on the basis of 
a minimum correlation value between representa- 
tive point data in the last field and pixel data in the 
present field of said plurality of detection blocks; 
25 characterized by a second correlation 

means (76) for evaluating a second correlation val- 
ue between said portion motion vector and a refer- 
ence vector for each of said plurality of detection 
blocks; and 

30 a determination means (78) for determining 

detection blocks by which an object tracking area is 
to be defined on the basis of comparison of said 
second correlation value and a predetermined 
threshold value. 

35 

2. A tracking area determination apparatus according 
to claim 1 , further comprising a reference vector de- 
tection means (74) for evaluating said reference 
vector for a next field on the basis of the portion mo- 

40 tion vectors of said detection blocks constituting 
said tracking area. 

3. A tracking area determination apparatus according 
to claim 1 , further comprising a first mode setting 

45 means (46, 56) for setting an operation mode into 
a first mode, wherein said portion motion vector is 
evaluated by said first correlation means wherein 
said first correlation means utilizes all the detection 
blocks formed in said image in said first mode. 

50 

4. A tracking area determination apparatus according 
to claim 1 , further comprising a second mode set- 
ting means (46, 56) for setting an operation mode 
into a second mode, wherein said portion motion 

55 vector is evaluated by said first correlation means, 
wherein said first correlation means utilizes detec- 
tion blocks which are determined in the last field to 
constitute said tracking area and detection blocks 
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adjacent to said tracking area at an outside thereof 
by at least one block in said second mode. 

5. An object tracking apparatus for receiving an image 
signal, which signal comprises a sequence of fields, 5 
said apparatus being adapted to determine an ob- 
ject tracking area within an image, comprising: 

a first correlation means (70) for evaluating a 
portion motion vector for each of a plurality of de- 
tection blocks formed in said image on the basis of M> 
a minimum correlation value between representa- 
tive point data in the last field and pixel data in the 
present field of said plurality of detection blocks; 

characterized by a second correlation 
means (76) for evaluating a second correlation val- '5 
ue between said portion motion vector and a refer- 
ence vector for each of said plurality of detection 
blocks; 

a determination means (78) for determining de- 20 
tection blocks by which a tracking area is to be 
defined on the basis of comparison of said sec- 
ond correlation value and a predetermined 
threshold value; 

a center of a gravity detection means (82) for 25 
evaluating a center of gravity of said tracking 
area; 

a motion vector generation means (84) for gen- 
erating a motion vector on the basis of positions 
on said center of gravity and a center of said 30 
image; and 

a tracking means (16, 1 8, 20) for tracking said 
object according to said motion vector. 

6. A tracking area determination method for receiving 35 
an image signal, which signal comprises a se- 
quence of fields, said method being adapted to de- . 
termine an object tracking area within an image, 
comprising: 

40 

(a) evaluating a portion motion vector for each 
of a plurality of detection blocks formed in an 
image on the basis of a minimum correlation 
value between representative point data in the 
last field and pixel data in the present field of & 
said plurality of detection blocks; 

(b) evaluating a second correlation value for 
each of said plurality of detection blocks be- 
tween said portion motion vector and a refer- 
ence vector; and 50 

(c) determining detection blocks by which a 
tracking area is to be defined on the basis of 
comparison of said second correlation value 
and a predetermined threshold value. 

55 

7. A tracking area determination method according to 
claim 6, further comprising a step of (d) evaluating 
said reference vector for a next field on the basis of 



a portion of the motion vectors in said detection 
blocks constituting said tracking area. 

8. A tracking area determination method according to 
claim 6, wherein in said step (a), when an operation 
mode is set into a first mode, ail the detection blocks 
formed in said image are used as said plurality of 
detection blocks. 

9. A tracking area determination method according to 
claim 6, wherein in said step (a), when an operation 
mode is set into a second mode, detection blocks 
determined in the last field to constitute said track- 
ing area and detection blocks adjacent to said track- 
ing area at an outside thereof by at least one block 
is used as said plurality of detection blocks. 

10. An object tracking method for receiving an image 
signal, which signal comprises a sequence of fields, 
said method being adapted to track an object in an 
image, comprising the steps: 

(a) evaluating a portion motion vector for each 
of a plurality of detection blocks formed in said 
image on the basis of a minimum correlation 
value between representative point data in a 
last field and pixel data in a present field of a 
plurality of detection blocks; 

(b) evaluating a second correlation value for 
each of said plurality of detection blocks be- 
tween said portion motion vector and a refer- 
ence vector; and 

(c) determining detection blocks by which a 
tracking area is to be defined on the basis of 
comparison of said second correlation value 
and a predetermined threshold value; 

(d) evaluating a center of gravity of said track- 
ing area; 

(e) generating a motion vector on the basis of 
positions of said center of gravity and a center 
of said image; and 

(f) tracking said object according to said motion 
vector. 



Pate ntan sprue he 

1. Nachfuhrgebiet-Bestimmungsgerat zum Empfan- 
gen eines Bildsignals, das eine Abfolge von Halb- 
bildern aufweist, wobei das Gerat dazu ausgelegt 
ist, ein Objektnachfiihrgebiet innerhalb eines Bildes 
zu bestimmen, mit: 

einem ersten Korrelationsmittel (70) zum Bewerten 
eines Abschnitt-Bewegungsvektors fur jeden aus 
einer Vielzahl von in dem Bild gebildeten Erfas- 
sungsblocken auf der Grundlage eines minimalen 
Korrelationswertes zwischen Reprasentativpunkt- 
daten in dem letzten Halbbild und Bildelementdaten 
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im gegenwartigen Halbbild der Vielzahl der Erfas- 
sungsblocke; 

gekennzeichnet durch ein zweites Korrelations- 
mittel (76) zum Bewerten eines zweiten Korrelati- 
onswertes zwischen dem Abschnitt-Bewegungs- 
vektor und einem Referenzvektorfurjeden aus der 
Vielzahl von Erfassungsblokken; und 
ein Bestimmungsmittel (78) zum Bestimmen von 
Erfassungsblocken, durch die ein Objektnachfuhr- 
gebiet festgelegt werden soli, auf der Grundlage ei- 
nes Vergleichs des zweiten Korrelationswertes mit 
einem vorbestimmten Schwellenwert. 

2. Nachfuhrgebiet-Bestimmungsgerat nach Anspruch 
1, welches auGerdem ein Referenzvektor-Erfas- 
sungsmittel (24) aufweist zum Bewerten des Refe- 
renzvektors fur ein nachstes Halbbild auf der 
Grundlage der Abschnitt-Bewegungsvektoren der 
das NachfOhrgebiet bildenen Erfassungsblocke. 

3. Nachfuhrgebiet-Bestimmungsgerat nach Anspruch 
1 , welches weiterhin ein erstes Betriebsart- Einstell- 
mittel (46, 56) aufweist zum Einstellen einer Be- 
triebsart in eine erste Betriebsart, wobei der Ab- 
schnitt-Bewegungsvektor durch das erste Korrela- 
tionsmittel bewertet wird, wobei in der ersten Be- 
triebsart das erste Korrelationsmittel alle in dem 
Bild gebildeten Erfassungsblocke verwendet. 

4. NachfOhrgebiet-Bestimmungsgerat nach Anspruch 
1, welches auBerdem ein zweites Betriebsart-Ein- 
stellmittel (46, 56) aufweist zum Einstellen einer Be- 
triebsart in eine zweite Betriebsart, wobei der Ab- 
schnitt-Bewegungsvektor durch das erste Korrela- 
tionsmittel bewertet wird, wobei in der zweiten Be- 
triebsart das erste Korrelationsmittel Erfassungs- 
blocke verwendet, die in dem letzten Halbbild be- 
stimmt werden, um das Nachfiihrgebiet zu bilden, 
und Erfassungsblocke verwendet, die um minde- 
stens einen Block zu dem NachfOhrgebiet benach- 
bart sind und auBerhalb von ihm liegen. 

5. Objektnachfuhrgerat zum Empfangen eines Bildsi- 
gnals, das eine Abfolge von Halbbildern aufweist, 
wobei das Gerat dazu ausgelegt ist, ein Objekt- 
nachfuhrgebiet innerhalb eines Bildes zu bestim- 
men, mit: 

einem ersten Korrelationsmittel (70) zum Bewerten 
eines Abschnitt-Bewegungsvektors fur jeden aus 
einer in dem Bild gebildeten Vielzahl von Erfas- 
sungsblocken auf der Grundlage eines minimalen 
Korrelationswertes zwischen Reprasentativpunkt- 
daten in dem letzten Halbbild und Bildelementdaten 
im gegenwartigen Halbbild der Vielzahl der Erfas- 
sungsblocke; 

gekennzeichnet durch ein zweites Korrelations- 
mittel (76) zum Bewerten eines zweiten Korrelati- 
onswertes zwischen dem Abschnitt-Bewegungs- 



vektor und einem Referenzvektorfurjeden aus der 
Vielzahl der Erfassungsblocke; ein Bestimmungs- 
mittel (78) zum Bestimmen von Erfassungsblocken, 
durch die ein Nachfiihrgebiet festgelegt werden 
5 soil, auf der Grundlage eines Vergleichs des zwei- 
ten Korrelatonswertes mit einem vorbestimmten 
Schwellenwert; 

ein Schwerpunkt- Bestimmungsmittel (82) zum 
Berechnen eines Schwerpunkts des Nachfuhr- 
gebiets; 

ein Bewegungsvektor-Erzeugungsmittel (84) 
zum Erzeugen eines Bewegungsvektors auf 
der Grundlage von Positionen des Schwer- 
punkts und einer Mitte des Bildes; und 
einem Nachfuhrmittel (16, 18, 20) zum Nach- 
fOhren des Objektes entsprechend dem Bewe- 
gungsvektor. 

Nachfuhrgebiet-Bestimmungsverfahren zum Emp- 
fangen eines Bildsignals, das eine Abfolge von 
Halbbildern aufweist, wobei das Verfahren dazu 
ausgelegt ist, ein Objektnachfuhrgebiet innerhalb 
eines Bildes zu bestimmen, mit den folgenden 
Schritten: 

(a) Auswerten eines Abschnitt-Bewegungsvek- 
tors fur jeden aus einer Vielzahl von in einem 
Bild gebildeten Erfassungsblocken auf der 
Grundlage eines minimalen Korrelationswertes 
zwischen Reprasentativpunktdaten in dem let- 
zen Halbbild und Bildelementdaten in dem ge- 
genwartigen Halbbild der Vielzahl von Erfas- 
sungsblokken; 

(b) Auswerten eines zweiten Korrelationswer- 
tes fur jeden aus der Vielzahl der Erfassungs- 
blocke zwischen dem Abschnitt-Bewegungs- 
vektor und einem Referenzvektor, und 

(c) Bestimmen von Erfassungsblocken, durch 
die ein NachfOhrgebiet bestimmt werden soil, 
auf der Grundlage eines Vergleichs des zwei- 
ten Korrelationswertes mit einem vorbestimm- 
ten Schwellenwert. 

Nachfuhrgebiet-Bestimmungsverfahren nach An- 
spruch 6 mit einem weiteren Schritt zum (d) Aus- 
werten des Referenzvektors fOr ein nachstes Halb- 
bild auf der Grundlage eines Abschnitts der Bewe- 
gungsvektoren in den dieses NachfOhrgebiet bil- 
denden Erfassungsblocken. 

8. Nachfuhrgebiet-Bestimmungsverfahren nach An- 
spruch 6, bei dem in dem Schritt (a) beim Einstellen 
einer Betriebsart in eine erste Betriebsart alle in 

55 dem Bild gebildeten Erfassungsblocke als die Viel- 
zahl der Erfassungsblocke verwendet werden. 

9. Nachfuhrgebiet-Bestimmungsverfahren nach An- 
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spruch 6, bei dem in dem Schritt (a) beim Einstellen 
einer Betriebsart in eine zweite Betriebsart die in 
dem letzten Halbbild zum Bilden des Nachfuhrge- 
biets bestimmten Erfassungsblocke und die urn 
mindestens einen Block von dem Nachfuhrgebiet 
benachbarten und auGerhalb von ihm liegenden Er- 
fassungsblocke als die Vielzahl der Erfassungs- 
blocke verwendet werden. 

10. Objektnachfuhrverfahren zum Empfangen eines 
Bildsignals, das eine Abfolge von Halbbildem auf- 
weist, wobei das Verfahren dazu ausgelegt ist, ein 
Objekt in einem Bild nachzufuhren, mit den folgen- 
den Schritten: 

(a) Auswerten eines Abschnitt-Bewegungsvek- 
tors fur jeden einer in dem Bild gebildeten Viel- 
zahl von Erfassungsblocken auf der Grundlage 
eines minimalen Korrelationswertes zwischen 
Reprasentativpunktdaten in einem letzten 
Halbbild und Bildelementdaten in einem ge- 
genwartigen Halbbild einer Vielzahl von Erfas- 
sungsblocken; 

(b) Auswerten eines zweiten Korrelationswer- 
tes fur jeden der Vielzahl der Erfassungsblocke 
zwischen dem Abschnitt-Bewegungsvektor 
und einem Referenzvektor; und 

(c) Bestimmen von Erfassungsblocken, durch 
die ein Nachfuhrgebiet bestimmt werden soli, 
auf der Grundlage eines Vergleichs des zwei- 
ten Korrelationswertes mit einem vorbestimm- 
ten Schwellenwert; 

(d) Auswerten eines Schwerpunktes des Nach- 
fuhrgebiets; 

(e) Erzeugen eines Bewegungsvektors auf der 
Grundlage von Positionen des Schwerpunktes 
und einer Mitte des Bildes; und 

(f) Nachfuhren des Objektes entsprechend 
dem Bewegungsvektor. 



R even di cat ions 

1 . Appareil de determination d'une region de poursuite 
pour recevoir un signal d'image comprenant une se- 
quence de demi-entrelacages, ledit appareil etant 
adapte a determiner une region de poursuite d'objet 
dans I'ensemble d'une image, comprenant; 
un premier moyen de correlation (70) pour evaluer 
un vecteur de mouvement de partie pour chacun 
d'une pluralite de blocs de detection formes dans 
ladite image a partir d'une valeur de correlation mi- 
nimale entre des donnees de point representatives 
dans le dernier demi-entrelacage et des donnees 
de pixel dans le demi-entrelacage actuel de ladite 
pluralite de blocs de detection; 
caracterise par un second moyen de correlation 
(76) pour evaluer une seconde valeur de correlation 



entre ledit vecteur de mouvement de partie et un 
vecteur de reference pour chacun de ladite pluralite 
de blocs de detection; et 

un moyen de determination (78) pour determiner 
5 des blocs de detection par lesquels une region de 
poursuite d'objet est a determiner a partir d'une 
comparaison de ladite seconde valeur de correla- 
tion et une valeur de seuil predeterminee. 

Appareil de determination d'une region de poursuite 
selon la revendication 1 , comprenant en outre un 
moyen de detection de vecteur de reference (74) 
pour evaluer ledit vecteur de reference pour un de- 
mi-entrelacage prochain a partir des vecteurs de 
mouvement de partie desdits blocs de detection 
constituant ladite region de poursuite. 

Appareil de determination d'une region de poursuite 
selon la revendivcation 1 , comprenant en outre un 
premier moyen de reglage de mode (46, 56) pour 
regler un mode operatoire dans un premier mode, 
ledit vecteur de mouvement de partie etant evalue 
par ledit premier moyen de correlation et ledit pre- 
mier moyen de correlation utilisant tous les blocs de 
detection formes dans ladite image dans ledit pre- 
mier mode. 

Appareil de determination d'une region de poursuite 
selon la revendication 1 , comprenant en outre un 
second moyen de reglage de mode (46, 56) pour 
regler un mode operatoire dans un second mode, 
ledit vecteur de mouvement de partie etant evalue 
par ledit premier moyen de correlation et ledit pre- 
mier moyen de correlation utilisant des blocs de de- 
tection qui sont determines dans le dernier demi- 
entrelacage af in de constituer ladite region de pour- 
suite et des blocs de detection adjacents a ladite 
region de poursuite a I'exterieur de cette-derniere 
par au moins un bloc dans ledit second mode. 

Appareil de poursuite d'un objet pour recevoir un 
signal d'image comprenant une sequence de demi- 
entrelacages, ledit appareil etant adapte a determi- 
ner une region de poursuite d'objet dans I'ensemble 
d'une image, comprenant: 

un premier moyen de correlation (70) pour evaluer 
un vecteur de mouvement de partie pour chacun 
d'une pluralite de blocs' de detection formes dans 
ladite image a partir d'une valeur de correlation mi- 
nimale entre des donnees de point representatives 
dans !e dernier demi-entrelacage et des donnees 
de pixel dans le demi-entrelacage actuel de ladite 
pturalite de blocs de detection; 
caracterise par un second moyen de correlation 
(76) pour evaluer une seconde valeur de correlation 
entre ledit vecteur de mouvement de partie et un 
vecteur de reference pour chacun de ladite pluralite 
de blocs de detection; 
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un moyen de determination (78) pour determi- 
ner des blocs de detection par lesquels une re- 
gion de poursuite est a determiner a partir d'une 
comparaison de ladite seconde valeur de cor- 
relation et une valeur de seuil predeterminee; 5 
un moyen de detection de centre de gravite (82) 
pour evaluer un centre de gravite de ladite re- 
gion de poursuite; 

un moyen de generation de vecteur de mouve- 
ment (84) pour generer un vecteur de mouve- 10 
ment a partir de positions dudit centre de gra- 
vite et d'un centre de ladite image; et 
un moyen de poursuite (16, 18, 20) pour pour- 
suivre ledit objet selon ledit vecteur de mouve- 
ment. 15 

6. Methode de determination d'une region de poursui- 
te pour recevoir un signal d'image comprenant une 
sequence de demi-entrelacages, ladite methode 
etant adaptee a determiner une region de poursuite 20 
d'objet dans I'ensemble d'une image, comprenant 
des etapes qui consistent a: 

(a) evaluer un vecteur de mouvement de partie 
pour chacun d'une pluralite de blocs de detec- 25 
tion formes dans une image a partir d'une va- 
leur de correlation minimale entre des donnees 

de point representatives dans le dernier demi- 
entrelacage et des donnees de pixel dans le de- 
mi -entrelacage actuel de ladite pluralite de 30 
blocs de detection; 

(b) evaluer une seconde valeur de correlation 
pour chacun de ladite pluralite de blocs de de- 
tection entre ledit vecteur de mouvement de 
partie et un vecteur de reference; et 35 

(c) determiner des blocs de detection par les- 
quels une region de poursuite d'objet est a de- 
terminer a partir d'une comparaison de ladite 
seconde valeur de correlation et une valeur de 
seuil predeterminee. 40 



dite etape (a), lorsqu'un mode operatoire est regie 
dans un second mode, des blocs de detection de- 
termines dans le dernier demi-entrelacage pour 
constituer ladite region de poursuite et des blocs de 
detection adjacents a ladite region de poursuite a 
Pexterieur de cette-demiere par au moins un bloc 
sont utilises en tant que ladite pluralite de blocs de 
detection. 

10. Methode de poursuite d'un objet pour recevoir un 
signal d'image comprenant une sequence de demi- 
entrelacages, ladite methode etant adaptee a pour- 
suivre un objet dans une image, comprenant des 
etapes qui consistent a: 

(a) evaluer un vecteur de mouvement de partie 
pour chacun d'une pluralite de blocs de detec- 
tion formes dans une image a partir d'une va- 
leur de correlation minimale entre des donnees 
de point representatives dans le dernier demi- 
entrelagage et des donnees de pixel dans le de- 
mi-entrelacage actuel de ladite pluralite de 
blocs de detection; 

(b) evaluer une seconde valeur de correlation 
pour chacun de ladite pluralite de blocs de de- 
tection entre ledit vecteur de mouvement de 
partie et un vecteur de reference; 

(c) determiner des blocs de detection par les- 
quels une region de poursuite d'objet est a de- 
terminer a partir d'une comparaison de ladite 
seconde valeur de correlation et une valeur de 
seuil predeterminee; 

(d) evaluer un centre de gravite de ladite region 
de poursuite; 

(e) generer un vecteur de mouvement a partir 
de positions dudit centre de gravite et d'un cen- 
tre de ladite image; et 

(f) pours uivre ledit objet selon ledit vecteur de 
mouvement. 



7. Methode de determination d'une region de poursui- 
te selon la revendication 6, comprenant en outre 
une etape consistant a (d) evaluer ledit vecteur de 
reference pour un demi-entrelacage prochain a par- 45 
tir d'une partie des vecteurs de mouvement dans 
lesdits blocs de detection constituant ladite region 
de poursuite. 



8. Methode de determination d'une region de poursui- so 
te selon la revendication 6, dans laquelle dans la- 
dite etape (a), lorsqu'un mode operatoire est regie 
dans un premier mode, tous les blocs de detection 
formes dans ladite image sont utilises en tant que 
ladite pluralite de blocs de detection. 55 
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